Repair of a bilateral Morgagni hernia in a premature, extremely low birth weight infant  by Golden, Jamie et al.
Contents lists available at ScienceDirect
J Ped Surg Case Reports 2 (2014) 145e149Journal of Pediatric Surgery CASE REPORTS
journal homepage: www.jpscasereports .comRepair of a bilateral Morgagni hernia in a premature, extremely low
birth weight infant
Jamie Golden a, Meade Barlowa,b, Ian Mitchell c, Aaron Lipskar d, Jose M. Prince a,b,*
aDepartment of Surgery, Hofstra North Shore-LIJ School of Medicine, Cohen Children’s Medical Center of New York, New Hyde Park, NY 11040, USA
b Feinstein Institute for Medical Research, Manhasset, NY, USA
c San Antonio Pediatric Surgery, San Antonio, TX, USA
dDivision of Pediatric Surgery, Mount Sinai School of Medicine, New York, NY, USAa r t i c l e i n f o
Article history:
Received 24 October 2013
Received in revised form
15 February 2014
Accepted 18 February 2014
Key words:
Morgagni hernia
Congenital diaphragmatic herniaAbbreviations: CDH, congenital diaphragmatic hern
day of life; HELLP, hemolysis elevated liver enzyme
frequency oscillatory ventilation; NICU, neonatal inten
* Corresponding author. Cohen Children’s Medical
atric Surgery, 269-01 76th Avenue, CH 158, New Hyde
718 470 3636; fax: þ1 718 347 1233.
E-mail address: jprince@nshs.edu (J.M. Prince).
2213-5766 2014 The Authors. Published by Elsevier 
http://dx.doi.org/10.1016/j.epsc.2014.02.017a b s t r a c t
Congenital diaphragmatic hernias (CDH) are rare congenital anomalies occurring in 1:5000 live births
with a wide range of clinical presentations. The Morgagni hernia is the rarest of these defects with the
hernia presenting anteriorly, most commonly on the right. Factors found to predict mortality in infants
presenting with CDH include prenatal diagnosis, early gestational age, low birth weight, large dia-
phragmatic defect, associated congenital anomalies, and low APGAR scores. We present the case of a
27-week gestational age premature girl weighing 460 g who required urgent repair of a Morgagni dia-
phragmatic hernia and a review of the current literature on the topic. To the best of our knowledge, this is
the smallest infant to undergo repair of this CDH reported to date.
 2014 The Authors. Published by Elsevier Inc. Open access under CC BY-NC-ND license.Congenital diaphragmatic hernias (CDH) are rare, occurring in
1:2000 to 1:5000 live births [1]. The rarest CDH is the Morgagni
hernia, with an overall incidence of 3%e4% among diaphragmatic
hernias [2]. A Morgagni hernia is thought to occur due to lack of
fusion or muscularization of the pars sternalis and pars costalis
anteriorly during diaphragmatic development leading to a trian-
gular parasternal gap known as the Morgagni gap on the right and
the Larrey gap on the left [2,3]. About 90% of Morgagni hernias
occur on the right, 2% on the left, and 8% bilaterally [2]; a hernia sac
is present in more than 95% of cases [1].
The clinical presentation of these defects is variable and can
range from severe respiratory distress in the neonate to an inci-
dental ﬁnding in adulthood. Common presentations later in life
include recurrent respiratory infections and gastrointestinal com-
plaints [1]. While Morgagni hernias have been found in association
with congenital abnormalities including Down syndrome,ia; GA, gestational age; DOL,
s low platelets; HFOV, high
sive care unit.
Center, Department of Pedi-
Park, NY 11040, USA. Tel.: þ1
Inc.Open access under CC BY-NC-ND Pentalogy of Cantrell, Noonan syndrome, PradereWilli syndrome,
Turner’s syndrome, and intestinal malrotation [1,2], there is no ev-
idence of a genetic cause for CDH. Most infants diagnosed with CDH
are full-term and about half are diagnosed prenatally. Many factors
have been found to predict mortality in infants with CDH including
prenatal diagnosis, low birth weight, early gestational age, large
diaphragmatic defect, and low APGAR scores. Prematurity is
considered a signiﬁcant contributor to mortality and is associated
with close to 50% mortality, an effect that is lessened with
increasing gestational age [4,5].
We present the case of a 27-week gestational age (GA) 460 g
female infant requiring urgent repair of a bilateralMorgagni hernia
in the setting of worsening respiratory status on DOL 14 and a re-
viewof the current literature. Despite thepatient’s prematurityand
size, she demonstrated an immediate physiologic improvement
with the repair and was ultimately discharged home without the
need for supplemental oxygen.With twoyear follow-up, there is no
evidence of recurrence and she continues to grow and develop
normally. To date, this is the smallest infant with repair of a Mor-
gagni congenital diaphragmatic hernia reported in the literature.
1. Case report
A 27-week, 460 g female was born via emergency cesarean
section for non-reassuring fetal heart rate to a 35 year old G1P0
mother. The pregnancy was complicated by pre-eclampsia withlicense.
Fig. 1. Initial chest X-ray. The X-ray demonstrates cardiomegaly, mild interstitial
prominence of lungs, and a gasless abdomen.
Fig. 2. Abdominal X-ray (DOL 5). Abdominal X-ray demonstrating herniation of
abdominal contents into the left hemithorax and overlying the heart.
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and intrauterine growth restriction. The prenatal ultrasound was
unremarkable. Her APGAR scores were 4 at 1 min and 8 at 5 min.
She required intubation with positive pressure ventilation and was
admitted to the NICU. The patient was placed on high frequency
oscillatory ventilation (HFOV) and an initial chest X-ray is shown
(Fig. 1).
The patient was extubated to continuous positive airway pres-
sure (CPAP) on DOL 3. After enteral feeds were initiated, abdominal
distention was noted and an abdominal radiograph demonstrated
distended loops of bowel without pneumatosis or free air. On DOL
5, the abdomen remained distended and discolored. A repeat X-ray
revealed herniation of abdominal contents into the left hemithorax
and overlying the right heart (Fig. 2). The patient was re-intubated
with a gradual increase in the ventilatory support required over the
ensuing days.
On DOL 14, the patient’s condition worsened rapidly and she
required maximal ventilatory support. A chest radiograph obtained
at this time demonstrated an increased amount of distended bowel
ﬁlling the right and left thorax (Fig. 3). Despite 100% inspired ox-
ygen, paralysis, and HFOV, she was unable to maintain her oxygen
saturation with a capillary blood gas of 7.32/43/43.3/21/86%/-3.6.
Since her rapid clinical deterioration appeared to correlate with the
dramatic increase in the intrathoracic intestinal distention, she
underwent an emergency repair of the diaphragmatic defect in the
neonatal intensive care unit.
The patient was 625 g at the time of operation. Through a
transverse laparotomy, a large amount of normally rotated, viable
bowel was found in the thorax with a hernia sac present. The entire
bowel was evaluated and found to be of normal length and caliber.A primary closure of the anterior bilateral diaphragmatic defect,
measuring approximately 2 cm at its greatest diameter, was per-
formed (Fig. 4). Due to the tenuous respiratory status and the sig-
niﬁcant abdominal pressure required to primarily close the
abdominal cavity, a 3 cm silastic spring-loaded silo (BentecMedical,
Woodland, CA) was utilized as a temporary closure (Fig. 5).
Immediately, the patient’s respiratory status dramatically improved
and required signiﬁcantly less ventilator support. Shewas placed on
Synchronized Intermitted Mandatory Ventilation Pressure Limited
Time Cycled Continuous Flow with a PIP 17, PEEP 6, Rate 40, and
FiO2 of 25% and a capillary blood gas of 7.27/46/52/19/88%/-5.7. On
DOL 21 (POD 5), fascial closure with a 2 cm by 4 cm AlloDerm
(LifeCell, Bridgewater, NJ) regenerative tissue patch was accom-
plishedwith a skin defect permitted to close by secondary intention
(Fig. 6).
The postoperative hospital course was complicated by acute
pulmonary hemorrhage treated with FFP, elevation in PEEP, and
epinephrine given via endotracheal tube on DOL 33 and bacteremia
treated with antibiotics on DOL 42. Additionally, she was treated
with steroid therapy for chronic lung disease. There was no evi-
dence of pulmonary hypertension on an echocardiogram per-
formed on DOL 55 with the patient successfully weaned to room air
by DOL 66. She was discharged home weighing 2296 g, on room air,
tolerating oral feedings, and with a well-healed incision site on
DOL 128.
At 1-year follow-up, the patient continued to grow and develop
with a height and weight of 61.6 cm and 5.6 kg (less than the 5th
percentile for height and weight for her gestationally corrected
Fig. 3. Chest X-ray (DOL 14). Chest X-ray taken in the setting of worsening respiratory
function demonstrating signiﬁcant increase in the amount of bowel contained within
the chest.
Fig. 4. Intraoperative image laparotomy (DOL 14). Primary closure of diaphragmatic
defect through transverse laparotomy.
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no additional hospitalizations. There is no symptomatic or radio-
graphic evidence of recurrence of the Morgagni hernia (Fig. 7).Fig. 5. Post-operative chest X-ray (DOL 15). Post-operative X-ray with silo in place.2. Discussion
Congenital diaphragmatic hernias are rare and challenging
malformations. Studies have focused on the more common
Bochdalek, posterior diaphragmatic hernia, with little information
focused on premature infants with the rare Morgagni hernia. The
Morgagni hernia has an overall incidence of 3%e4% among dia-
phragmatic hernias. Ninety percent are found on the right side, 8%
are bilateral, and 2% are on the left [2]. These retrosternal dia-
phragmatic defects have vague and variable presentations. The
majority of patients are asymptomatic and are rarely diagnosed in
the neonatal period [6]. When diagnosed in infants and children,
presenting symptoms include respiratory distress, recurrent
pneumonia, vague gastrointestinal symptoms, or general epigas-
tric discomfort with vomiting or coughing [1,6]. Commonly her-
niated organs include the colon, small bowel, liver, omentum, and
stomach [1,7]. Acute cases can present with intestinal ischemia
secondary to strangulation within the defect or gastric volvulus[6]. The defect may also be identiﬁed incidentally during the
evaluation for an associated congenital anomaly [1]. A Morgagni
hernia is usually diagnosed with a chest X-ray demonstrating air-
ﬂuid levels in the midline of the chest and a hernia in the retro-
sternal space on lateral views. Small hernias may require contrast
radiography or cross-axial imaging to conﬁrm the diagnosis [1,6].
Fig. 6. Intraoperative image abdominal closure (DOL 21). Fascial closure with a
regenerative tissue patch.
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data elucidating the factors that contribute to the morbidity and
mortality of Morgagni hernias. Rather, this defect has been grouped
with Bochdaleck hernias in the analysis of congenital diaphrag-
matic hernias as a whole. A better understanding of the patho-
physiology of CDH has led to improvements in management;
however, the morbidity andmortality associated with CDH remains
high. Risk factors associated with poor outcomes include prenatal
diagnosis, a right-sided hernia, cardiac or chromosomal anomalies,
early gestational age, low birth weight, large diaphragmatic defect,
liver herniation into the defect, major air leak, and low APGAR
scores at 1 and 5min [5,8e10]. The critical factor inﬂuencing overall
survival is the severity of pulmonary hypoplasia and pulmonary
hypertension [4,11]. The identiﬁcation of this critical factor hasFig. 7. Chest X-ray at 1 year follow up. Chest X-ray taken at 1 year follow up.shifted the management of CDH away from emergent repair and
toward early stabilization, improving ventilator strategies, and re-
ducing barotrauma through gentle ventilation and permissive hy-
percapnia [12,13]. Extracorporeal membrane oxygenation (ECMO) is
also often employed in the management of CDH although its efﬁcacy
is still unclear [13,14].
Unlike Bochdalek hernias, Morgagni hernias usually are not
associated with substantial lung hypoplasia. However, they may be
associated with pericardial, sternal, and abdominal wall defects as
part of the Pentalogy of Cantrell [15]. Most authors recommend
surgical repair of a Morgagni hernia, even in patients who are
asymptomatic, relatively soon after diagnosis due to the risk of
incarceration and strangulation [1,6]. A laparoscopic or open
transabdominal approach is favored over a transthoracic approach
due to the high incidence of bilateral hernias and associated
gastrointestinal anomalies that can be evaluated using the trans-
abdominal approach [6,7].
The patient discussed in this report is very unusual in that she
presented very early in life with a symptomatic Morgagni hernia.
She was in acute respiratory distress and her clinical status dete-
riorated as the hernia contents occupied additional space in her
thorax. She appeared to beneﬁt immediately from emergent
decompression of the thoracic contents suggesting that the intes-
tinal distension in the thorax directly compromised cardiopulmo-
nary function. Emergent surgical repair is not the usual treatment
for patients with respiratory distress secondary to a Bochdaleck
CDH since the underlying pathophysiology is related to lung hy-
poplasia and pulmonary hypertension rather than a space-occu-
pying lesion. ECMO was not technically feasible for the 625 g infant
presented in this case study, leaving surgical exploration as the last
resort. Although our patient hadmany risk factors associated with a
poor outcome in CDH, it is noteworthy that the diaphragmatic
hernia was not identiﬁable on radiographic studies prior to DOL 5.
This suggests that perhaps the CDH did not impede pulmonary
development in utero, therebyminimizing the degree of pulmonary
hypoplasia and pulmonary hypertension. Repair of this lesion in a
neonate with worsening respiratory status not attributable to pul-
monary hypertension led to rapid and dramatic improvement. This
is very different from the common underlying pathophysiology of
the more common Bochdalek hernia in which the repair usually
does not lead to immediate physiologic improvement.3. Conclusion
To date, this is the smallest infant to survive a Morgagni CDH
repair reported in the literature. Despite an early gestational age, an
extremely low birth weight, and a rare bilateral Morgagni hernia,
the patient survived to hospital discharge and is free of recurrence
with 2 years of follow-up. Despite reported poor outcomes with
premature infants with CDH, the prognosis for patients with a
Morgagni CDH may not correlate with our more common under-
standing and expectations for newborns with a Bochdaleck CDH.References
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